ABSTRACT Black men who have sex with men (MSM) are at increased risk for HIV infection in the United States compared to other MSM. The aim of this study was to investigate Black MSM's sexual mixing patterns and partner characteristics in relation to sexual risk taking, as a possible explanation for this observed increase in HIV incidence. Between January and July 2008, 197 Black MSM were recruited via modified respondent-driven sampling and completed optional pretest and post-test HIV serological testing, counseling, and a demographic, behavioral, and psychosocial assessment battery. Bivariate and multivariable logistic regression procedures were used to examine predictors of risky sex across partner types. Overall, 18% of the sample was HIV-infected; 50% reported unprotected intercourse with men, 30% with women, and 5% with transgender partners. Fifty-three percent identified as bisexual or straight, although all reported oral or anal sex with another man in the prior 12 months. Significant predictors of engaging in at least one episode of: (1) serodiscordant unprotected anal sex (UAS) with a male partner in the past 12 months: individuals at risk for social isolation (AOR=4.23; p=0.03), those with unstable housing (AOR=4.19; p=0.03), and those who used poppers at least weekly during sex (AOR=5.90; p=0.05); (2) UAS and/or unprotected vaginal intercourse with a female partner in the past 12 months: those with unstable housing (AOR=4.85; p=0.04), those who used cocaine at least weekly during sex (AOR=16.78; p=0.006), being HIV-infected (AOR=0.07; p=0.02), and feeling social norms favor condom use (AOR=0.60; p=0.05); (3) UAS with the participants' most recent nonmain male sex partner: use of alcohol and drugs during last sex by participant (AOR=4.04; p=0.01), having sex with a Hispanic/ Latino male (AOR=2.71; p=0.04) or a Black male (AOR=0.50; p=0.05) compared to a White male, and lower education (AOR=1.31; p=0.02). Findings suggest that sexual risk behaviors of Black MSM differ across partner type and by the characteristics of their sexual networks and that this subpopulation of MSM are at high risk for HIV acquisition and transmission. Effective prevention strategies need to address the distinct sexual and behavioral risk patterns presented by different sexual partnerships reported by Black MSM.
INTRODUCTION
Black men and women are more likely to be infected with HIV and sexually transmitted diseases (STDs) in the United States compared to other racial/ethnic groups, creating a major public health problem. 1 In 2006, Black men and women represented only 12.6% of the total U.S. population but accounted for 49% of all HIV/AIDS diagnoses. 1, 2 Among Black men living with HIV/AIDS in the U.S., the primary transmission category remains sexual contact with other men, 1 and Black men who have sex with men (MSM) continue to be the group at greatest risk of HIV and other STD incidence. 1, [3] [4] [5] [6] Numerous studies have sought to explore and explain the differential rates of HIV and STDs among Black MSM. Possible explanations for racial disparities in HIV and STD incidence have included socioeconomic position and cultural factors, structural barriers in accessing health care, and differences in sexual behavior. [7] [8] [9] [10] [11] Although studies have consistently found higher HIV prevalence among Black MSM relative to MSM of other races/ethnicities, comparable or lower rates of sexual risk behavior (i.e., unprotected anal sex [UAS]) have been observed among Black MSM compared to White and/or Latino MSM, 10, [12] [13] [14] [15] suggesting that behavioral risk factors for HIV infection alone do not sufficiently explain elevated rates of HIV among Black MSM. 12 One potential explanation for higher HIV infection rates-that the sexual networks of Black MSM place them at greater risk for HIV and STDs than the sexual networks of other MSM-has not yet been sufficiently investigated. 10, 12, 16, 17 Prior research has shown that sexual mixing between members of different populations may facilitate the spread of HIV and STDs. [18] [19] [20] [21] [22] Early research with MSM found sexual relationships between MSM of different age groups to be associated with higher risk for HIV infections. 20, 21 Studies have more recently begun to underscore the importance of focusing on and understanding racial dynamics in sexual networks. 13, [22] [23] [24] For example, Laumann and Youm demonstrated that the incidence and prevalence of HIV and STDs remained higher within Black populations because Black men and women were more likely than White and Latino men and women to have sex exclusively with partners of the same race who were more likely to be HIV-and/or STD-infected. 22 In more recent research focused on MSM, Bingham and colleagues found that racial differences in male partner types partially accounted for elevated rates of HIV infection by examining the role of partner characteristics among 400 MSM ages 23 to 29 in the Los Angeles Young Men's Survey. 13 Approximately 27% of Black MSM reported having a Black male sex partner in the past 12 months compared to 12% of Hispanic/Latinos and 3% of Whites. 13 Moreover, for Black MSM compared to White MSM, sexual partner choices (i.e., older age and having Black sexual partners) were better predictors of the higher rates of HIV seroprevalence in the sample than individual behavioral histories (i.e., HIV risk behavior). 13 Similarly, Berry and colleagues, in an analysis of data from the 2004 National HIV Behavioral Surveillance Survey in San Francisco, confirmed a significant tendency among Black MSM to have more partners of the same race. 24 Accordingly, a combination of intraracial and intergenerational sexual mixing may explain the disproportionate rates of HIV and STDs among Black MSM. 25 The primary objective of this study was to investigate the sexual mixing patterns and partner characteristics among Massachusetts Black MSM as a possible explanation for observed racial disparities in HIV and STDs by examining patterns of risky sexual behaviors across partner types. Given prior research suggesting that behavioral risk factors for HIV infection cannot alone explain elevated HIV rates, 10, [12] [13] [14] [15] understanding the dynamics of sexual partnering among Black MSM may play an integral role in the development and implementation of culturally appropriate prevention programs.
METHODS

Design and Setting
Between January and July 2008, 197 participants were recruited via modified respondent-driven sampling (RDS) 25 and completed a quantitative assessment with a trained interviewer and were offered voluntary HIV counseling and testing. The study was a joint collaboration between Fenway Community Health, a freestanding health care and research facility specializing in HIV/AIDS care and serving the needs of the lesbian, gay, bisexual, and transgender community in the greater Boston area; 26 the Multicultural AIDS Coalition (MAC), a community-based HIV/AIDS service organization working within communities of color; the Justice Resource Institute (JRI), one of the largest human service providers in Massachusetts; and the Massachusetts Department of Public Health HIV/AIDS Bureau. The Institutional Review Boards at FCH and JRI approved the study and all study activities took place at two participating study sites in Boston, Massachusetts: MAC (N=154) and JRI (N=43).
Sample
Eligibility Criteria Individuals were eligible for the study if they (1) self-identified as African American or Black, (2) identified as male, (3) were age 18 years or older, (4) reported living in Massachusetts, and (5) reported oral or anal intercourse with a man in the preceding 12 months. Each study participant was screened for study eligibility prior to enrollment.
Recruitment The study utilized a modified RDS method, 25 used successfully in prior studies of MSM in Massachusetts, 27, 28 to recruit a diverse sample of men. Eight study participants were selected to function as recruiter "seeds," four at each of the participating study sites (MAC and JRI). Because the initial four seeds at JRI had not produced enough referrals to reach the targeted sample size in the timeframe needed, an additional 13 seeds were added at JRI consistent with RDS methodology. 25, 29 Seeds were each asked to recruit up to five individuals in their sexual or social network who in turn recruited a subsequent wave of no more than five respondent group members and so on until the a priori determined sample size had been reached. All subsequent participants had to be a member of the recruiter's social or sexual network and meet the eligibility criteria for the study. To keep track of social networks, each participant was given five cards with study information to hand to potential recruits. Each card had a number code that connected participants back to the initial seeds. A dual incentive system was used to compensate participants: recruits were offered remuneration for completing the survey ($25) and getting tested for HIV ($25) ; in addition, they were offered $10 for each eligible peer they recruited, for a total maximum of $100. Altruistic motives for recruiting peers were emphasized; thus, respondents were provided with a means to not only earn financial rewards, but also to feel engaged in their community by actively helping to advance HIV and STD prevention efforts.
Quantitative Assessment and Measures
After providing informed consent, participants completed a quantitative assessment administered by a trained interviewer that lasted approximately 1 h.
Demographics, Substance Use, STD History, and HIV Status Demographic, substance use, STD history, and HIV status questions were adapted from the Centers for Disease Control and Prevention's National HIV Behavioral Surveillance Survey, MSM Cycle. 30 Demographic information included age, ethnicity, education, health insurance, housing, religious affiliation, sexual identification, and disclosure of MSM status (i.e., "outness"). Questions assessed substance use during sex in the prior 12 months, including use and frequency of nonparenteral and injection drug use (IDU). Participants were asked about their STD history in the previous 12 months and ever; they were also asked to report their HIV status. As part of the study procedures, HIV testing and counseling were offered via rapid HIV antibody test (see procedures below) and HIV status was verified among participants who were HIV tested.
Sexual Behavior/Sexual Partner History Sexual behavior/sexual partner history questions were adapted from the Centers for Disease Control and Prevention's National HIV Behavioral Surveillance Survey, MSM Cycle. 30 Questions were asked about sexual partners (men, women, and transgender partners) including where participants met their sexual partners (i.e., sexual networks); demographic information about their most recent main male partner (i.e., spouse, boyfriend) and their most recent nonmain male partner (i.e., casual partner or "hook-up"), including race/ethnicity, HIV status, drug/alcohol use at last sex, and other characteristics; and specific sexual practices as well as the gender, HIV status, and type of partner.
Alcohol Use The CAGE questionnaire, a clinical screening instrument for alcoholism (Cronbach's alpha=0.69), was used to assess alcohol use where a score of 2 or more indicated a possible problem with alcohol. [31] [32] [33] Depression Depressive symptoms were assessed with the Center for Epidemiologic Studies Depression Scale (CES-D), which has been validated in many populations to assess clinically significant depressive symptoms (Cronbach's alpha=0.89). 34, 35 The 20 items were scored on a four-point Likert scale from 0 to 3 with a score of 16 or greater indicative of depressive symptoms; we also used the scale score as a continuous variable.
Social Support Social support was assessed using an abbreviated version of the Lubben Social Network Scale (LSNS-6) adapted to evaluate friendship and sexual partnership ties (Cronbach's alpha=0.83). 36 The six-item scale was scored on a fivepoint Likert scale from 0 to 5 where a score of G12 indicated a person at risk for social isolation. A clinical cut point score of G12 on this scale usually indicated that the respondent had fewer than two people to perform the social integration functions of friendship and sexual partners. Perceived social support was assessed using the Multidimensional Scale of Perceived Social Support (MSPSS), a 12-item validated scale scored on seven-point Likert scale from 1 to 7 (Cronbach's alpha= 0.88). 37, 38 Scores were summed and high scores indicated greater perceived social support.
HIV Optimism/Skepticism The HIV optimism/skepticism scale was used to assess participant attitudes toward current HIV treatments with lower scores indicating greater optimism (Cronbach's alpha=0.79). 39 Condom Norms To assess condom use norms, participants were asked two questions, taken from previous research on this topic: 40 (1) "Most of my friends think that condoms are just too much of a hassle to use" and (2) "Most of my friends think you should always use a condom when having sex with a new person." Responses were scored on a four-point Likert scale from "strongly agree" to "strongly disagree"; item 2 was reverse scored and scores were summed to produce a mean scale score.
HIV and STD Knowledge The 18-item HIV Knowledge Questionnaire (HIV-KQ-18), a brief self-report measure shown to have internal consistency across samples (Cronbach's alphas=0.75-0.89), was used to assess participants' HIV-related knowledge. 41 A 27-item STD Knowledge Questionnaire (STD-KQ), a comprehensive self-report measure of knowledge about STDs demonstrating good internal consistency (Cronbach's alpha=0.86), was used to assess STD knowledge. 42 For both HIV and STD scales, responses were "true," "false," or "don't know." In scoring, each correct answer was awarded one point; incorrect and "don't know" responses were scored zero. A single summary score was obtained for each scale by summing the number of items correctly answered ("don't know" responses were scored as incorrect). Higher scores indicated greater HIV or STD knowledge.
HIV Prevention Services
Participants were asked about their exposure to HIV prevention services in the past 12 months, including whether or not they had (1) contact with an HIV prevention outreach worker, (2) participated in a one-on-one prevention intervention, and (3) participated in a group-level HIV prevention intervention. Participants were also asked if they had an interest in participating in an HIV prevention intervention in the future on a four-point Likert scale ranging from "very" to "not at all." If participants indicated they were "not very" or "not at all" interested in future participation in HIV prevention efforts, they were further queried as to reasons why they were not interested.
History of Incarceration Participants were asked to report whether they had ever spent time in jail or prison at any time in their life. The survey instrument was piloted with ten participants (five participants by MAC and five by JRI) who met eligibility requirements for the study. Data obtained from the pilot phase were used only to refine study instruments; these data were not combined and analyzed with findings reported in this study. Pilot participants were eligible to be subsequently recruited by a social or sexual network member into the main study; however, pilot participants could not be selected as a participant seed.
HIV Testing
After both the consent process and administration of the quantitative assessment, each participant had the option to have a voluntary confidential rapid HIV antibody test. Overall, 91% of the sample (N=180) opted to have a rapid HIV test during their study visit. The Food and Drug Administration-approved OraQuick® ADVANCE™ HIV-1/2 Antibody Test was used for HIV testing [sensitivity= 99.6% (98.5-99.9); specificity=100% (99.7-100)]. Like conventional HIV enzyme immunoassays, rapid HIV tests are screening tests that require confirmation if reactive (preliminary positive). Reactive rapid HIV test results were confirmed by confirmatory Western blot testing. Each participant who consented to HIV testing received standard-of-care, pretest, and post-test HIV counseling. Clients were referred to medical and psychosocial support services as appropriate. All HIV test counselors had completed the required training and Massachusetts' state certification process prior to meeting with participants.
Data Analysis
The SAS version 9.1 statistical software was used to perform each analysis in the present study where statistical significance was determined at the pG0.05 level. 43 The distribution and range of each variable was assessed both by partner type (transgender, male, and female) and characteristics and by sexual risk (unprotected vs. protected). Chi-square global tests of independence and Fisher's exact tests were used to examine independent associations between variables.
Outcomes of Interest Three separate dichotomous outcomes were examined: (1) serodiscordant (a known different HIV status) UAS with a male sex partner(s) in the prior 12 months; (2) UAS and/or vaginal sex with a female sex partner(s) in the prior 12 months; and (3) UAS with most recent, nonmain male sex partner.
Bivariate and Multivariable Logistic Regression Models
For all variables, bivariate logistic regression analyses were conducted to establish which variable resulted in statistically significant parameter estimates with our three outcomes of interest. A separate multivariable logistic regression model was constructed for each of our three outcomes. Variables with a p value of G0.10 in the bivariate models were retained in the three final multivariable models. 44 All multivariable models controlled for age and education regardless of their significance in the bivariate procedures.
Because there were multiple, potentially correlated indicators of variables (e.g., substance and alcohol use) in this analysis, multicollinearity among these variables was assessed; intercorrelation among the independents above 0.80 were considered to be problematic. For significant bivariate predictors that were multicollinear with each other, the variable thought to be theoretically most important in the analysis was chosen and retained in the final multivariable model, whereas the others were dropped. 44 
RESULTS
Overall Sample Characteristics
Demographics Participants had a mean age of 38.7 (SD=11.3), and 87% identified as African American, 23% as either Haitian, Cape Verdean, Caribbean, Jamaican, and African, and 8% as Hispanic/Latino. Seventy-eight percent had a high school degree, 10% had less than a high school degree, and 14% had a college degree or higher. The majority of the men had public health insurance (73% Medicaid/MassHealth, 7% Medicare, and 3% Veteran's Administration) and 5% had no health insurance. Thirteen percent reported having had unstable housing within the past 12 months.
HIV and STD History Overall, 18% of the sample was HIV-infected. However, only one participant was newly diagnosed with HIV in the study. Twenty-nine percent reported ever being diagnosed with an STD (syphilis, gonorrhea, Chlamydia, and/or herpes), and 7% reported having been diagnosed with an STD in the previous 12 months.
Sexual Identity Participants identified as 44% homosexual, 44% bisexual, 9% heterosexual, and 3% unknown, although all participants reported oral or anal sex with another man in the previous 12 months. One fifth had not disclosed their MSM identity (i.e., were not "out") to friends, family, spouse, and health care providers.
Transactional Sex Ten percent of the sample reported having sex for money (either payer or payee) in the past 12 months, and 3% reported serodiscordant UAS during their last sex for money encounter.
Substance and Alcohol Use In the past 12 months, participants reported sex while using a variety of substances: 39% marijuana, 22% cocaine, 15% crack, 14% poppers, 7% crystal methamphetamine, 5% heroin, and 3% IDU. Thirty-eight percent indicated problem alcohol use by the CAGE criteria.
Depression and Social Support One third of the men had clinically significant depressive symptoms by CES-D criteria (33% CES-D score 16+) and 38% reported low levels of social support (LSNS-6 score G12), indicating increased risk for social isolation.
HIV Prevention Services
In the prior 12 months, 71% of the sample reported exposure to some HIV prevention activities (67% contact with an HIV prevention outreach worker, 52% had participated in individual-level HIV prevention interventions, and 54% had participated in group-level HIV prevention interventions). When asked if they had an interest in participating in an HIV prevention intervention in the future, the overwhelming majority (93%) indicated that they were "very" or "somewhat" interested. The most common reasons for disinterest in 7% were: "I feel that I am educated enough on this topic," "I already know my HIV status," "I never really think about it," and "boring."
Unprotected Sex with Male, Female, and Transgender Partners in Previous 12 months Table 1 outlines the demographic characteristics of the sample by partner type (male, female, transgender) and sexual risk (unprotected vs. protected sex) and Table 2 describes the frequency and predictors of serodiscordant UAS (receptive or insertive) with male sex partners in the prior 12 months.
Male Sex Partners Participants reported a mean of 6 (SD=10.26) oral and/or anal sex male sex partners in the prior 12 months; 83% reported engaging in anal sex with another male in the previous 12 months and 50% reported UAS with another male. Only 17% reported oral sex only with a male partner. Of men reporting anal sex with multiple male partners in the past 12 months, 61% reported UAS at least 88 (56) 92 (31) 92 (54) 85 (117) 100 (9) 87 (162) 87 (171) Other ethnicity (Haitian, Jamaican, Cape Verdean, African, Caribbean)
27 (27) 20 (13) 15 (5) 12 (7) 28 (38) 0 (0) 25 (45) 23 (45) Hispanic/Latino 11 (11) 5 (3) 3 (1) 7 (4) 8 (11) 0 (0) 8 (15) 8 (15) Education, % (N) Some high school 6 (6) 14 (9) 9 (3) 8 (5) 10 (13) 0 (0) 10 (18) 10 (18) High school degree or GED 79 (78) 73 (47) 80 (27) 85 (50) 74 (102) 89 (8) 77 (144) 78 (152) College or graduate degree 15 (15) 13 (8) 9 (3) 7 (4) 16 (22) 11 (1) 14 (25) 14 (26) Housing, % (N) Unstable housing in past 12 mo
16 (15) 10 (6) 9 (3) 24 (14) 8 (10) 34 (3) 12 (21) 13 (24) Health insurance a , % (N)
No health insurance 7 (6) 4 (2) 3 (1) 7 (4) 4 (5) 0 (0) 5 (9) 5 (9) Private health insurance/HMO 22 (21) 27 (17) 9 (3) 9 (5) 27 (36) 22 (2) 21 (39) 21 (41) Medicaid/MassHealth 72 (71) 71 (45) 80 (27) 84 (49) 69 (94) 78 (7) 73 (136) 73 (143) Medicare 8 (7) 4 (2) 12 (4) 6 (3) 8 (10) 0 (0) 7 (13) 7 (13) Veteran's Administration 2 (1) 2 (1) 9 (3) 4 (2) 3 (3) 0 (0) 3 (5) 3 (5) Other 2 (1)
Religious identity, % (N) Religious affiliation (Protestant, Roman Catholic, Christian Orthodox, Other)
67 (66) 63 (40) 50 (17) 51 (30) 67 (93) 67 (6) 62 (117) 62 (123) History of incarceration, % (N) Past incarceration 56 (55) 45 (29) 50 (17) 66 (39) 45 (62) 89 (8) 50 (93) 51 (101) Sexual identity, % (N) Heterosexual 6 (6) 11 (7) 12 (4) 15 (9) 6 (8) 11 (1) 9 (16) 9 (17) SEXUAL MIXING PATTERNS AND PARTNER CHARACTERISTICS OF BLACK MSMHomosexual 52 (51) 42 (27) 26 (9) 8 (5) 60 (82) 0 (0) 46 (87) 44 (87) Bisexual 38 (38) 44 (28) 59 (20) 70 (41) 33 (45) 89 (8) 41 (78) 44 (86) Unknown 4 (4) 3 (2) 3 (1) 7 (4) 1 (3) 0 (0) 4 (7) 3 (7) Disclosure of MSM experience, % (N)
Not out
19 (18) 18 (11) 27 (9) 38 (22) 12 (16) 23 (2) 20 (36) 20 (38) HIV/STDs, % (N) HIV-infected 21 (20) 15 (9) 18 (6) 6 (3) 24 (32) 12 (1) 19 (34) 18 (35) History of STDs ever 31 (30) 25 (16) 33 (11) 28 (16) 30 (41) 45 (4) 29 (53) 29 (57) STD in past 12 months 8 (7) 7 (4) 3 (1) 6 (3) 7 (9) 0 (0) 7 (12) 7 (12) Substance use during sex in the prior 12 months, % (N) Crystal meth 11 (10) 0 (0) 9 (3) 6 (3) 8 (10) 0 (0) 7 (13) 7 (13) Crack cocaine 16 (15 10 (6) 21 (7) 23 (13) 11 (15) 34 (3) 14 (25) 15 (28) Powder cocaine 24 (23) 19 (12) 21 (7) 39 (23) 14 (19) 67 (6) 20 (36) 22 ( 12 (7) 1 (1) 23 (2) 4 (6) 5 (8) Marijuana 50 (49) 27 (17) 30 (10) 55 (32) 32 (44) 23 (2) 40 (74) 39 (76) Poppers 23 (22) 4 (2) 6 (2) 12 (7) 14 (19) 12 (1) 14 (25) 14 ( 39 (23) 32 (43) 23 (2) 35 (64) 34 (66) Serodiscordant UAS nonmain male 24 (23) 4 (2) 0 (0) 17 (10) 11 (15) 23 (2) 13 (23) 13 (25) UAS main male 42 (41) 0 (0) 0 (0)
9 (5) 27 (36) 12 (1) 22 (40) 21 (41) Serodiscordant UAS main male 10 (9) 2 (1) 0 (0) 2 (1) 7 (9) 12 (1) 5 (9) 6 (10) UAF 13 (12) 13 (8) 15 (5) 43 (25) 0 (0) 56 (5) 11 (20) 13 (25) UVF 30 (29) 25 (16) 33 (11) 95 (56) 0 (0) 56 (5) 28 (51) 29 (56) UAT or UVT 4 (3)
7 (4) 6 (2) 11 (6) 3 (3) 100 (9) 0 (0)
(9)
Sex for money (payer or payee)
14 (13) 5 (3) 6 (2) 11 (6) 9 (12) 23 (2) 9 (16) 10 ( (28) 13 (8) 9 (3) 4 (2) 27 (37) 0 (0) 21 (39) 20 (39) Bar/club 36 (35) 36 (23) 36 (12) 39 (23) 35 (47) 78 (7) 34 (63) 36 (70) Public cruising area 28 (47) 32 (20) 59 (20) 58 (34) 39 (53) 78 (7) 43 (80) 45 (87) MIMIAGA ET AL. (2) 3 (3) 12 (1) 3 (4) 3 (5) Bathhouse or sex club (63) 50 (32) 68 (23) 65 (38) 58 (80) 78 (7) 60 (111) 60 (118) Social gathering 39 (38) 30 (19) 50 (17) 46 (27) 35 (47) 34 (3) 38 (71) 38 (74) Other 16 (15) 15 (9) 3 (1) 17 (10) 11 (15) 23 (2) 13 (23) 13 (25) HIV prevention exposure in the prior 12 months, % (N) Exposure to an HIV prevention (outreach worker, one-on-one, or group-level)
66 (65) 77 (49) 76 (26) 66 (39) 73 (101) 67 (6) 71 (134) 71 (140) Psychosocial, % (N)
Alcohol dependence (CAGE score 2+) 39 (38) 35 (22) 39 (13) 53 (31) 31 (42) 67 (6) 36 (67) 38 (73) Depression (CES-D score 16+)
38 (37) 32 (22) 18 (6) 39 (23) 31 (42) 45 (4) 33 (61) 33 (65) Socially isolated (LSNS-6 score
G12)
34 (33) 41 (26) 42 (14) 29 (17) 41 (56) 23 (2) 38 (71) 38 (73) Social support (MSPSS) score, mean (SD) such that each additional scale score is associated with an increase in sexual risk taking (OR=1.03; p=0.02); having had unstable housing in the past 12 months, (OR=4.01; p=0.002); not being "out" about one's sexuality (OR=4.53; p=0.0001); having a probable problem with alcohol (OR=2.53; p=0.003); using cocaine at least weekly during sex (OR=6.76; p=0.005); and having been incarcerated in the past (OR=2.39; p=0.007).
Variables significantly associated with decreased odds of engaging in at least one episode of UAS and/or vaginal sex with a female partner in the past 12 months Final multivariable logistic regression model adjusted for participant's age and education and included the following variables: HIV status, religious identity, sexual identity, social support, HIV treatment optimism, depression, housing situation, disclosure of MSM identity, alcohol dependence, weekly cocaine use, condom norms, HIV and STD knowledge, and history of incarceration included: being HIV-infected (OR=0.45; p=0.002); having a religious identity/ affiliation (OR=0.50; p=0.02); having social support, such that each scale score increase is associated with a decrease in sexual risk taking (OR=0.97; p=0.04); being optimistic about HIV treatment, such that each scale score increase was associated with a decrease in sexual risk taking (OR=0.89; p=0.01); and being knowledgeable about HIV (OR=0.86; p=0.02) and STDs (OR=0.92; p=0.03), such that each scale score increase was associated with decreased sexual risk taking.
Multivariable Logistical Regression Model Predicting Anal or Vaginal Sex with
Female Sex Partners in the Prior 12 Months. In a multivariable logistic regression model adjusting for participant age and education, variables significantly associated with an increased odds of engaging in at least one episode of UAS and/or vaginal sex with a female partner in the past 12 months included: having had unstable housing in the past 12 months (AOR=4.85; p=0.04) and using cocaine at least weekly during sex (AOR=16.78; p=0.006). Variables significantly associated with a decreased odds of engaging in at least one episode of UAS and/or vaginal sex with a female partner in the past 12 months included: being HIV-infected (AOR=0.07; p=0.02) and feeling that social norms favor condom use, such that each scale score increase was associated with decreased sexual risk (AOR=0.60; p=0.05).
Transgender Sex Partners Eight percent of participants reported oral, anal, or vaginal sex with a transgender partner in the prior 12 months; 5% reported UAS and/or vaginal sex with a mean number of 1.29 (SD=0.95) transgender sex partners. Of participants reporting sex with a transgender partner, 56% reported unprotected anal or vaginal sex. Table 4 outlines the characteristics of participants' last sexual encounter in the past 12 months by partner type (main vs. nonmain) with whom they had anal sex (unprotected vs. protected).
Sexual Partner Characteristics among Participants Reporting UAS with their Most Recent Main and Nonmain Male Partner in Previous 12 Months
Main Male Partner Overall, 35% of participants reported having anal sex with a main male partner in the prior 12 months. Of those reporting anal intercourse with their most recent main male partner in the previous 12 months, 59% reported UAS, of which 18% was with a serodiscordant sexual partner. Men reporting UAS with their most recent main male partner also reported high rates of unprotected vaginal sex (13%) and UAS (3%) with at least one female partner, and 27% UAS with their most recent nonmain male partner in the prior 12 months.
Nonmain Male Partner Of the 197 MSM enrolled, 69% reported having anal sex with a nonmain male (casual/hook-up) partner in the previous 12 months. Of the men reporting anal intercourse with their most recent nonmain male partner in the previous 12 months, 49% reported UAS, of which 31% had a sexual partner of a different HIV serostatus. Among MSM reporting UAS, participants reported sex with Black (49%), Latino/Hispanic (40%), and White (13%) men during their most recent nonmain male sex partner (casual/hook-up). Men reporting UAS with their most recent nonmain male partner also reported high rates of unprotected vaginal (23) 18 (12) 13 (5) 11 ( (20) 5 (3) 18 (7) 4 (1) Serodiscordant UAS with main male partner 5 (3) 5 (3) 22 (9) 4 (1) Age categories of last partner, % (N) 18-29 41 (27) 27 (19) 34 (14) 25 (76) 30-39
34 (22) 26 (18) 20 (8) 25 (7 (14) 26 (18) 37 (15) 43 (12) Sex partner high or buzzed during last sex, % (N) Alcohol 19 (12) 13 (9) 20 (8) 11 (3) Drugs 14 (9) 9 (6) 5 (2) 8 (2) sex (35%) and UAS (15%) with at least one female partner, and UAS (17%) with their most recent main male partner in the prior 12 months.
Bivariate Associations. The following were significant predictors of UAS with most recent nonmain male sex partner: use of alcohol and drugs during last sex by participant (OR=3.54; p=0.01), use of alcohol and drugs during last sex by the most recent nonmain male sex partner (OR=5.28; p=0.02), and lower educational level of participant (i.e., high school/GED vs. college or graduate degree; OR=1.77; p=0.04). Participants were less likely to have engaged in UAS with a Black sex partner (OR=0.82; p=0.04) relative to a White sex partner (Table 5) .
Multivariable Logistical Regression Model Predicting UAS with most Recent
Nonmain Male Sex Partner. In a final multivariable logistic regression model adjusting for participant's age and HIV status, and partner's age and HIV status, significant variables associated with UAS with the participants' most recent nonmain male sex partner included: use of alcohol and drugs during last sex (AOR=4.04; p=0.01) and having sex with a Hispanic/Latino male (AOR=2.71; p=0.04) or a Black male (AOR= 0.50; p=0.05). Participants with a high school diploma/GED were more likely to engage in UAS (AOR=1.31; p=0.02) than those with a college degree.
DISCUSSION
In examining the sexual mixing patterns and partner characteristics of Massachusetts Black MSM, the current study found a considerable proportion engaged in UAS with male partners (49% UAS during last sex with a nonmain male partner), including serodiscordant anal sex and unprotected vaginal and anal sex with female (10) 8 (5) 10 (4) 11 (3) Bar/club 20 (13) 13 (9) 10 (4) 15 (4) Public cruising 25 (16) 13 (9) 15 (6) 15 (4) Through friends 19 (12) 22 (15) 22 (9) 11 (3) Social gathering 8 (5) 9 (6) 8 (3) 15 (4) Percentages may exceed 100% due to rounding UAS unprotected anal sex (either insertive or receptive) with male partner, UVF/UAF unprotected vaginal or anal sex with female partner, UVT/UAT unprotected vaginal or anal sex with transgender partner, IDU injection drug use a Chi-square or Fisher's exact statistical tests significant at pG0.05 comparing nonmain UAS to main UAS partners and transgender partners. These findings suggest that sexually active Black MSM in Massachusetts are a group at high risk of HIV/STD acquisition and transmission whose sexual risk behaviors differ across partner types and by the characteristics of their sexual relationships, corroborating prior research. 10, 12, 16, 17 Recent studies have underscored the importance of focusing on and understanding sexual networks by race and prior research has observed a significant tendency among Black MSM to have more partners of the same race. 13, 22, 24 Consistent with previous studies, 13, 22, 24 Black MSM in the current sample had more partners who were Black men (49%) and fewer Hispanic/Latino (40%) or White (13%) male partners. However, in contrast with prior research, relative to participants who had sex last with a White male, participants who had sex last with a Hispanic/Latino male were more likely to have engaged in UAS and those who had sex with a Black male were less likely to report engaging in UAS. 13 Still, 19% of Black MSM reporting UAS in the past 12 months engaged in serodiscordant UAS during their last sexual encounter with a Black nonmain male partner. Whereas prior research has shown that elevated rates of sexual risk behavior alone may not account for elevated HIV seroprevalence rates among Black MSM, 10, [12] [13] [14] [15] findings from the current study further suggest that elevated rates of sexual mixing with other Black MSM also may not adequately account for higher rates of HIV among Black men. Most likely, a combination of behavioral risk, sexual partner mixing, and additional contextual factors provide the best explanation of elevated HIV rates among Black MSM. For example, among participants reporting UAS with a Black sex partner during last sex, higher rates of substance use were observed (59% reported being both high and buzzed during last sex with a Black male partner and 59% reported their sex partner was both high and buzzed) than among those participants who reported UAS with a Latino male (42% reported being both high and buzzed and 50% reported their sex partner was both high and buzzed). Similarly, 17% of Black MSM reporting unprotected vaginal or anal sex with female partners in the past 12 months had engaged in serodiscordant UAS during last sex with a nonmain male sex partner, suggesting the potential of HIV and/or STD transmission risk to their female partners. Findings may be helpful in understanding the dynamics of sexual partnering and specific sexual risk behavior among Black MSM in order to design locally appropriate and culturally focused HIV prevention programs for this population.
Consistent with prior research documenting the role of alcohol/drug use and elevated sexual risk among MSM, 45, 46 substance use during sex was significantly associated with unprotected sex among Black MSM across different partner types. Participants who used poppers at least weekly during sex with a male partner were more likely to have engaged in serodiscordant sex in the prior year. Using cocaine at least weekly during sex was significantly associated with increased odds of having engaged in at least one episode of unprotected anal and/or vaginal sex with a female partner in the past 12 months. Similarly, concurrent use of alcohol and drugs by the participant during last sex with a nonmain male partner significantly predicted UAS during last sex. These results suggest that integrating alcohol/drug use information/ prevention/treatment into HIV prevention interventions with Black MSM may help to reduce sexual risk by supporting them to use substances less frequently and/or increasing awareness of the role of substance use both as a trigger and facilitator to engaging in unsafe sexual behavior. However, the association of different drugs with different subpopulations of Black MSM (i.e., poppers with MSM sex and cocaine with female partners) suggests that disinhibiting drug patterns may vary within the diverse subcultures of Black MSM, so that a variety of substance use interventions may need to be developed.
Prior studies have indicated that decreased social support and lack of peer condom use norms are associated with sexual risk among MSM. [47] [48] [49] [50] In the current study, the role of social support and condom use norms varied by partner type. Men at increased risk for social isolation were more likely to have engaged in serodiscordant UAS with a male partner in the past 12 months than those who reported more social support. Participants who reported that their social norms favored condom use were significantly less likely to engage in unprotected anal and/ or vaginal sex with a female partner in the past 12 months. Consistent with previous research, 48, [51] [52] [53] [54] [55] [56] strong community norms supporting the acceptability of condom use may assist or encourage safer sexual behavior among Black MSM. This seems particularly likely given that lower rates of UAS were observed in our sample among Black MSM reporting last sex with Black male nonmain (casual/hook-up) sex partners. Together, these findings suggest the important role that community a Final multivariable logistic regression model includes participant's substance use during their last sexual encounter with a nonmain male sex partner, the race/ethnicity of the sexual partner, and participant's educational attainment; we also adjusted for participant's age and HIV status, and partner's age and HIV status b Due to significant multicollinearity among substance use during last sex for both the participant and the participant's sexual partner, substance use by the participant's sexual partner during last sex was not retained in the multivariable model engagement may play in helping Black MSM to decrease sexual risk taking and suggest that safer sex interventions for this population may need to involve social networks, not just individuals.
Several socioeconomic and structural variables were associated with increased sexual risk among Black MSM. Unstable housing was significantly associated with unsafe sexual behavior such that unstably housed participants were at increased odds of engaging in unprotected sex with both male (serodiscordant) and female partners. These findings are consistent with prior research showing elevated rates of sexual risk behaviors among runaway and homeless youth and street populations with unstable housing. [57] [58] [59] [60] Participants with lower levels of education (high school diploma/GED or less vs. college/graduate degree) were more likely to have engaged in UAS during last sex with a nonmain partner. Other studies have also documented an association between UAS and being less educated and having a lower socioeconomic status. [61] [62] [63] [64] [65] [66] [67] Given that 86% of the current sample of exclusively Black MSM and between 33% and 67% of other mixed race/ethnicity MSM samples in Massachusetts have less than or equal to a high school diploma/ GED, 27, 28 findings suggest that socioeconomically disadvantaged Black MSM are a subgroup in need of structural interventions to support HIV prevention efforts.
Interestingly, being HIV-infected was significantly associated with decreased likelihood of engaging in unprotected anal and/or vaginal sex with a female partner in the past 12 months. However, in contrast to prior research documenting increased sexual risk taking among HIV-infected MSM, [68] [69] [70] no associations were found between HIV serostatus and UAS with male partners. Indeed, this is an interesting finding. Explanations could be that HIV-infected men who have sex with both men and women (MSM/W), like other Black MSM/W are less likely than gay identified MSM to disclose their MSM behaviors. This challenge to keep the behaviors in confidence may be made more difficult for HIV-infected MSM, so using a condom becomes critical to avoid disclosure of MSM behaviors. Also, MSM/W may be married to or in committed relations with these women (we did not ask about female main partners) and/or the women may be the mother of their children. So there could be a protective nature there that does not exist among other MSM. In other words, internal motivations and social factors may explain this finding, in lieu of evidence-based prevention interventions targeting the MSM/ W population.
The present study's limitations include possible bias from socially desirable answers as the survey was interviewer administered. In contrast to traditional RDS, this study did not weight the final sample according to the population being studied, so that inferences about the prevalence of specific conditions in the population could not be assessed. Resource limitations determined the sample size, which did not allow for recruitment chains to continue and hence interrupted the ability to establish equilibrium. As with other nonprobability sampling methods, modified RDS is subject to potential biases and reduced generalizability of the study findings to the wider Black MSM population. With regard to recruitment, the nonrandom selection of initial recruits meant that the origination of seeds could subsequently affect the characteristics of recruits.
The results of this largest study of Black MSM in New England suggest that effective prevention strategies need to address the distinct sexual and behavioral risk patterns presented by different sexual partnerships. Although a sizable proportion of participants had been exposed to some HIV prevention activity in the past 12 months, high rates of risky sexual behavior were observed among Black MSM across partner types and traits in the current study. These findings suggest that innovative HIV prevention interventions that incorporate social support and substance use information/treatment, structural interventions, and which are informed by knowledge of sexual networks and partner characteristics, may represent useful strategies for future efforts.
